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oQzqzarrlHoro orIrIoI{eHTa Ha KaHAI{AarcKyro Azocep'r'aqurc Oouutra A:rexceq

Br,rxropolovrqa rla reMy <<VIccteAoBaHI4e $opvrou3Melrorrr,lfl 3aforonKz, uoJryr{ouuon

nzsrosou nporuznxofi, l\Jrfl, rlpolr3BoAcrBa )KcJ ro:lrrollopoxrrbrx r(oJrec)),

IrpeAcraIlJIeHHyIo Ha corIcKaFIIze y.reHofi crefleHrr Karrllh)\tL'ra rexHurrecKr4x rrtryK tro

creqzaJrbrrocru 05. I 6.05 - OSpaSorxa MerairJroB AaBJrcrrr4eM.

dnccepralll{oHHafl pa6ora BbIrIoJIHeHa Ha coBpcMer{HoM ypoBrrc., rrarincarrer

fpaMOT]{l)IM TOXI'IUqOCKLIM q3bIKOM 14 COCTOI4T A3 BIIC/\OIII4II, IIflTkI I'JIaIl, llbl}lol\Ol},

lu6tuolpaQuvecKoro crrlzcKa kr3 98 HaIrMeH or,au:avt 14 AByx rpr/rJrox euurt,

BKJIroqaIOIqux aKTbI o RI{e/{peHI4 e B yue6nufi rrpouecc kr rrpoMrrrrrJrcl rHoNir

anpo6upoBa:nnn, I,I3JIox{eFIHTIX Ha I12 crpaHullax Marur4Horrr4cl-rot'o fcri(c't'a,

BKJIIoqaIoqzx 53 pucyl{Ka u 2I ra6nuqy. Co4epxaHr4e aB'fopeSepara u rry6luxariuir

fr o JrH o c'r'r)ro c o o TB eTcTByeT c o A ep)KaHI4 ro AlI c c ep T aI\vI\4 .

ArcryaJrbllocrb AncceprallrloHnofi pa6orrr. 'f elraruxa Ar4 ccep'l'arlr4onr{oro

HccneAoBanvrfl A.Il. @ovtttma oSycJIoBJIeHa) e o4nofr cloporrbl, TeM, r{'ro g rrocJrclll rco

BpeM,f, rloBblrrralorc.fl rpe5onarrr4fl, K KarrecrBy froKolloK, ilcoSeugo orBc'r'o'fllcrulol'o

Ha3Haq eilvIfl, c IIeJILIO ilOBblru eHvIfl. KoHKypeHToctIOccl6uocTl{ IlbIrl)/cKacMbIX

uzletuit. C 4pyrofi cropoHll, cyqecrByer neoSxol(r4r\4ocrb coBeprxerrc'rBo Barrr4tr

TexHOnot-I4r{ecKI4x rlpoUeccoB nporl3BoAcrBa Aerarrefr 4.nfl }KeJre3rro/Iopo)Kuol.r

oTpacJILl, trTo cB-fl3aFIO C RIleAeHI,IeM B 3KCnnyaTaIIAIO TIOABI4X{IIbIX COC'f allOIt C

IIOBbIIIICIIII'IbIMI4 cKOpOC'L-flMLI ABI/DK€HI{f vI yBeJIf4LIOIIaeM rpy3oIIo,l[:l]cl\{IIoc'rlI,

Koropblc o6ycnoBJrl4Balor neo5xoAl4Mocrb rIoBbIrIr etvril r(oMrrJreKca Mexar.rzlrccKr.r):

xapaKr epvrcrvrx / (erarefi .

Ol(trunr vB rlpeAc'ranulerefi rarcofi 1eranv o'l'rio'rcrBeHHoro rra:lrrALroHlur,

-TpeoyIorIIeI4 OoIIee BbIcoKI,lx lIoKa3aTeJIez SKcIInyaTaIII4orIrrbIX cBoI4cTB, Kar{oc'r'Ba 11

HaAe)KFIOCTI4 B COBpeMeHI-IbIX yCnOBI{,f,X qBJr.f,eTcrr )I(CJre3HOAOpOXrrrrrrc r(oreca,



Iloerrc:'a'r'b MexaHrIr{ecKI4c IIoKa3areJII{ x{eJle3rloi topo)ltI{bIX KoJTeo no 3M()}r(no

ciloco6a.tt{r.r 4e$oJrvrarlnorruoz rrpopa6orKrl crpyK'ry}ibr N,irJ'r'?JIJra 3ellolourc4 'rii cLrc i'

r4HTeHcLri3r-rbrx oiIBI4r'oBbIX TleQopnlarJr4iL ilpvr trpoti3i]o/(crBe IIOKO]Jor( I(oJrec.

3SSerlunHbrM clroc<16oM rrpopa6orarb nplrylo clpyK'r'ypy Me'raJIrra :lalo'r ono ri

)I(OJIO3I{O/"[OpOX(HbIX KOJIOC MOX(OT flBIIflTbCtI npI'IMeIleUus 3afoTOBOK, I I0JlyqoltIII)Ix

Br4HToBorTr rtporrrr4BKofr. O21rlarco, B Hacro.trilIee Bpeh4n, ltJIrI ToI'o s'Lo6r,r or{c}u},r'J'r,

e$Sexu4nr{oc'r'r, ilpl4Melrena.f, Bl4lrroBofi Irporil14uii14 IrpI4 I4:jr'o'r'onJre}rl4ir

xeJre3rr0/ [opox{rj brx KOJIec, r] clpaBor{HoI4 nvlTepa'r'ypo, oTcyTc'f ByIOr' / (ar rr rbrc o

KOIUIqCCI'I]EHHO]\{ BTIVT'IHVIT4 IIA MCXAHHIIECKI4E IIOIi-ii3iI'i'CJTH TETAII:Z. IIPOPASO'I'ITII

cTpyKTypbr MeTaJIJIa. Taxxc, HeAocTaTorIHo I43yr{cfr Bo[poc o BO:]rvlo)r(rroc'f'x

COIIETATTNfl TCXIIOJIOI:Z^fi BI4IITOBOfi IIPOKATKI{ XI4TOI,{ 3AI'O'I'OI]KtrI 14 IIOCJICTIYIIITIlCiI

ocaAKr4 flonofi :]afoToBr(r4 o qenblo pa3paSoTKr4 oil'f !,rMaJrbr{brx ]'cxr rpollcccotl

IUTaMilOBKT4 ITOKOBOK )KeJre3rrOAOpO)KHbIX KOJIeC C frOlrbrrrreHlrbrMr4 MeXatrr,rqccr(r].M14

xapaKTepacTr,IKaMI4.

' Il cBr3vr c BbIIIIeu3no)KeHHbIM crlkITaro, qlo rlr,rSpar r n iirrcM i:r

IU4CCep'f arIZOr rr ro z pa6 ora (D o uzna A.B . fl BJr,fl ercfl aKl')' ?J.J n, 11 o fi .

Cor,rcxarelreM ilonyqell cneAyrox\vfi ocrloBlloii trr{)il}r,rfi rrayvrrr,uTr pe3yJrr)T'a'f :

PaspaSoraFr rrilyrrHo oSoctroBaHHblfi anropl4TM p:ioyer& 'r'exrroJ ro n4Lr ccKri x

napaMe'r'poB colie'faHI4fl BI4II'r'oBofi ilpoIxI4BKI4 nI4TOrT 3aI'OTOBKI4 Vr gsff.r\rir4 rrO:rOH

3afoToRr{I4 flpvr npol43uoAcTBe )KeJIe3HoAopox(HLrX !(oJlec, oSccilcrr 14Barrrntlzii

3HAIII4TCJII'HOE TOBbIIIIEHHC ilJIACTVTTIECKI4X CBOfiCTB P( Y/IAPHOfi B{3KOC1'14 T(OJICCIIOI4

cTaIII4 B ,r(r4oKe tr O6OIIe KOJreca) nO CpaBHeI{ZrO CO CrsOrlC'fBaMr4 }I(CJIe3ilOi (Op0}r{rrbrx

KO JIeC, tl :l |OTO BJl C IIHbTX fIO Tp a/ tI,IqI4OHHOfi TeXHO JIO f I4l.{ "

K IIaI46oJree 3IIar{I4N{l,rM IroBbIM rIayqlrbIM pc:i\/JII)TalaM, IIoJr},,re r rr i;rM ii

AHccep'l'arlr4oFrrrofi paSclre , Fr.a Mofi B3fJrqA, cneAye'f, o'f rrcc'r'r.{:

1. oilpe/loJreHI4e cyrrlccrBeHHofo rroBblureFrprrr ri[acrI4rIecKLIX or]o'l,rc'r'B 14

3Frar{eril.4r;i y/tapHol4 url3l(oc'rl4 KOJIeCFIOI4 01'aJH4 UpI4 I4:lr'0'l^OBJICIIr4t,i

)KeJIe3IIO/tOpOX{UbIX KOJIeC C nC[OJIb3OBaHI4eM BI4HTORO]4 rlpOrrIHBKI4 JIHTOT4 3a|O',fo]lKr.r



14 nocJreAyrouefr ocaAKZ rronofi 3afoToBK[r fro cpzrr]I rerrlrro c 'rpa/Ihrlt.r() t-rr:ro it

TCXHOJIOI'HEfi.

2. o[pe4eJreHbr o6raclv reoMerpnrrecKnx kr rexFroJrofurrecKr4x rrapaMc'rpo]],

npr4 Kolfopblx Bo3Mo)I{Ho coqeTaHlle Tex}IoJIofIlqcoKl{x onepaquu rul U'rono n

lpolrl4nl(r4 rrulou 3ar-oronKr{ v ilocneAyoqefi oorrltKLr rorofi 3alo'foulc,r /Uirr

ilonyqeltvfl, cyIqecTIleI-IHoI'o IIoBbIIIIeHvIfl, MCXaI r 14 qecKr4x xapat('l'c p ktO't't4rr

xreJre3lro/ [opo)Kl] bIX KOJIec .

3. TeoperkrrrecKuMl4 vr oKcnepI,IMeHTaJIbHbrMr4 r4ocneAoBaHl,I.f,Mr4 nol(a3aHa

BO3MOX{ITOCTb rIpOI43r]OAOTBa )Kene3HOAOpOXHbIX KOJTCC r43 IIOJILIX 3ar'O1'0BOK C

orHoIrICLtI4eM D/S :3,1 vt o'lIo[IeHI4eM H/D : l, [oJtyttrJIIIIIIX rrpotrtuurcofr cJlz'r'l(?i

KOJIeCHOU Cralh Il CTar{e BI4}ITOgOfr ilpOKarKI4 C XOesrpkrrU4erITOM ItbI'l'flX(KI4 p[,',.1 ,4',E v

yfnoM [oAarrl4 4o rtpu 3ToM cyilIecrBeHHo froBblllralol'cfl [JracTzrlecKr4e onoitcrBa 14

3HarreH r4tr y 4aprrofi B.s3Ko crl4 KoJIec.

fI parcrnrrocKarl 3IIaquMocrb Alrcceprarlzorrrroli paSoru 3aKJirorrac'r'crr, Il

udlyuerrr4e KouKperI-IbIX peKoMeuqa\uit g.nfl rrpoer('rrtpoBaHvrfl 'rexrroJrorr{qccKtrx

ilpoqeccoB coLleralnvrfl, gl4ttrclBofi rrporuzBKlz rurout :]aro'roBKr{ v ocai{K}i tro:ron

3aroroBr(r4 tlpv ilpol{3BoAcrBe xteJle3HoAopoxtHblx KoJrec, Irpz oroM o6eclcqr,rBaercfl

yBenr4r{crrr4e Me xaHl4r{ecKl4x xapaKTepzcTr.rK Konec. / {yt ccepTaHToM Srrl pcrrre I r

qelufr pfl/] SKcIreprIMeH'faJIbtrbIX 3al\alq' c [pr4BnerrolrvlcM coBpeMerril])rx Me'fo/(ot3

MoAenI4poBaHvrtr rexl'IOJIOrI4qeoKI,IX onepaqnfi, r4crroJrr,3yeMblx 4Jrfl, rrpor4:inoi (c'fBui

x{eJre3HO/Iopo)KHbIX KoJIec, a raKx{e BbIrroJIHeH 5oltlutoil odr,eM 3Kcrrepr4Meu'fitJrr,rrr>r,\

pa6 or rro onp eA eneHZIo MexaHFrecKI4x xapaKTepr,rcrr4K.

floxasana sS$exruBllocrb npI4MeHe:gllvrfl, npoueoca rrporxr4BKz B vJryrnrrerrnc

MexaHarlecKrIX cBoficre rorecnofi craJrv. VcranonJrcrIo, r{To ge$oprvrarluorrrror)

BO3AeI4O'|BI4e MeTO.IIOM I]I4IITOBOI4 IIpOilII4BKI4 Cl Ii)OOoCTByeT trot]bilItoI{t4lo

rrrracrkrrrecKl,rx csoficrn u sna.reHzfi y4apuofi B.fl3KOcT'fi xolecuofi c'raJrr,r. Ilpr,r

rcouSzrrapoBaHnofi cxeMe leSopvra\w (nunroBa.fl nporrrr4BKa * cno6oltrafl oca4r<a)

14 rrocJrc4yroqefr TMO coxpalltrercfl. HacneAoBaHr4e orr4x cnoficrn.



I lparcrzLrcor(afl :rrlaqlrMoorb pe3ynbraroB pa6o'il,r rIO/ITBepx/Ielr?i ar('raNtLl o

BHeApeHrln pe3yJrbraloB Kar-rAr4Aarcrofi Arrcceprarlpro rrrroft paSorr,r rJ y.,rc5rrr,r r.i

rpoqeco Ha xa$eTlpe 'fO II-l III4Ty <<MI,{CnC>> u rpoMbrrirrlerrHoM arrpoSL{porJarrvrrr t4

npl4Melrcrrwfl, rIoJII,IX 3arorolloK, ilonyqeHHblx flpolxI4llrcopi cJII4TKa KoJrccrroli o]'nJILI rj

cTaHe BHJrIOBOH trpOKa'rKr4, I\Jrfl. rrpor43BOACTBa XreJre3rr0/(OpOX(HbrX KOJTCC ,/lHaM,J',t'poM

957 MM ro fOC'f 10791.

doc'roneprrocrb rroJry qeHIIbIx pe3yJrbra'roB.

OcHogHr,re HayrrHble iloJlonte:avrfl, BbIBoAbr vr pci(oMeH1aL\vvr /tr4cccpraru4vr

o6ocuorlrrrrbr, Sazupyroro.f, Ha pe3ynbrarax, /(ooroBeprroc'rb Ko'fopbrx

|IOATBepxAaerc]r{ v cil oJrb:ror}aHr4 eM coBpeMeHHbrx 'r'cxrrr4rlecKI4x c)pcl(c'r'I\ t1

oSopya oBaHvrfr,, rrpr4McHeHr4eM oKcrrepl4MeHTaJrbHbr..y n reoperr,rqecKr4x Me'f oi (oll

r4ccneA oBanvrfl, MareMarzr{ccxofi o6pa6orrofi /(anribrx c HcuoJrLsonnrrrlcA4

BbrrrlrcJruremuofi TexHIzKH. flpovruIIrJIeHHoe anpr>SupoBal{ue rro/l'r'ncpA}rJro

alleKBal'rrocTb rToJryr{eHHbIX pe3ynbTaToB.

' 3aMerrarrrlrr rro Ar{ccep'raquoHnofi pa6ore.

B Kar{ec'r'Be :raMcrta gvrfl rro AI4ccepraIII4oI tt toz

cneAyrorr(ce:

HeooxoJtI4MO O',r'MC'ft.t't't,

ro 3Haqerlu-sM 71c(ropl,ra\vrv QreSopwar\uv uo Mzsecy), paccrrrzrarrrryro n Deforrl lro

tr
Sopruy"rre € - 1:-

_)

1. B reKcre Al,Iccep'falll{oHnofi paSoru Ha crp. 5!) yrcasaFro: <Aua.rrlr3 rrpone1clr

J(r - rr)" * (o, - tr)' +(t, - t,)' (6) l)(c €t, €3 l'JI2IllIIblr-)

4eSopvraLgr rro Mzsecy, a s - Ae$opMaIII4fl rro Ma:recy) vrrrv vrr'fc)rrcr4nnoo'r'r,

ge$opNr arJvrvr (raclonb3yercrl TepMI4H effective strarn, r{'ro o3r-rar{acr rraKorrJrcrnrarr

4e$opruaqrax)>. Brrpa)KeHze <<Effective strain> zcrloJib3ye'rcfl TarcKe B uo/urr4cl4 r(

[Ia canroM Aene e Deform <I]fl'ective strain>> :r'lo lrapaMo'rp

a

t ) l4c t'' - I4HTeHcr4BI{ocrb cr{opoo'lez ge$opnaarg,rn. I(arcax

pr4cyHr{y 3 .I4 ("'rp.

O4rcnzc'r'a, T.e. (; -

LTMeHI{o Tlc$opvr ar\vrfl, r4MeJraor, n nn4y?



2. I Ipu r(oMrlr;]orcploM MoAeJII4poBaIII4e roxr roJroll,IgecKr4x orrcp?lr ir.ri,r (:

rrpr4MeHerILIeM rIporpaMMI-IoI'o KoMIrJIeKca Deformz B r(aqec'fBe r,rcxo4r'roro napaMc'r'pir

6rrlo zcrroJrb3ouaHo 3rlaqerlze Qaxropa rpeHr4fl crarr:l rro o'r'aJrrr paBr-roe 0,3 (c'r'p. 42)

IrIs rexcra [vccepraukrkr He rlcHo, rreM oSocuoBaH raxofi nrrSop 3r-rar{errrur Qarc'roper

rpeHvrfl, l\nfl rop-rrqero 4e$opMr,rpoBa:nvrfl. npkr MoAenr4poBarrr4 r4 orrep ar\vv oca/Ixr{.

3, ilsrno 5r,r uexecoo6pa';no I4cloJlb3oBarb r43noc'lribrc Mero/Ibr rIJraul4llouatu4.lr

nruoro$aK'ropHblx 3Kc[epI4MerIToB ilnfl Tofo, .Irodti ot(cIlHTb c'r'eilclrf, r]JI14ltnt4rr

Ka)r(Aoro rexHoJrorl,IqecKoro rlapaMerpa npoqecca nzrrL'osofr nporrrznKr4 vr oca/\Kr4

norofi :laloroBKl4 Ha MexaHI4r{ecKI{e xapaKTepllcrzKr4 }Kerre3HoAopo)K}rbrx KOJrec \r.

noAo6nr,re r4M vr:tl\envfl .

4. K colKaJleHrrlo, zccJleAyevrufi HTepBan lraphr4p oBar-rkrfl xorrf {r4r{14ern'orl

nblT.flxKInr V:I,48;1,62 I{ yroJl IloAarrz F:4o trpv BI,II{TOr}oIZ LrporrrzBKc rra rrporrtl,rr}nox,I

craHe rro Moryl rroKa3arb rlonHyro KaprHHy Brrvflr-rvfi MexaHl4r{ecKux cnofic'r'u

ilonyqettttofi norrofi 3aforoBKl4 Ha MexaHI,IqecKHe cnouo'rBa ocaxteHHblx Irot(ollori, u ll

xorie.{Ho\a cr{ere kra Bo3Mox{Hocrb fIoJIVqeHvrfl i(oMrIJIeKca McxaFII4LtccKI4x

xap aKT cp r4cTvrK B |oTo B o M )K e JI e3 HoAopox{Ho M Korre c c .

5. Anropovr r4crloJlb3yrorc-f, TepMr,rHbr <<cso6o )\tafl ocaAKa)), ((ocil,t(t(a

TEXHOJIOI'HIICCKOM KOJIbI-IC)). KOTOpbIe CKOpCC MO)KHO O]'rrCCl'T4

upoSecouoHaJILrIOMy x{aproIIy, T.K. oHIa He coorl}c'1'o'rnyror repMr4rit}/r t'OC-I'a

(|OCT 18970-t14. Odpa6o'rKa MeraJrJIoB AaBnerrlreNr. Ouepa::rra KOur(H t{

rrrraM[oriKr4. TcpvrnHr,r 14 orrpc/teneHrax)

CAenaru{bre 3aMeqannfl Iloctr qacrHbrfi xaparcTop r.r oyqecrBerrrro rre crrn)r(aro'r'

o6uefi /tocraror{Ilo nrtcorcofi rorox{uremnofi oueHKr4 ltr4cceprarlroHrroii paSo'r'r,r,

KOTOpan IIbIIIOJIII eI-Ia Ha Br,ICOKOM HayqHO-MeTOAI,IqeCKOM )/p OBHe.

3arcrroqellue rro pa6ole. B qenoM rrpeAcral]Jrelrlra{ /ll4cceprarlurr rrriJrrrel'crr

3aBepurorrrrofi LIccJIeAoBareJIr,crofi pa6orofi, coAep>r<arr1efi rroBbre rrayqubte vt

TexHI4qeoKI4e pcrrreHl4;I, coBoKyrrHocrb Koropblx Nrox] ro rnanuQl4rlr,rpona'fl) Karr

peueHprfl 3al.aqw, IrMelortlez cyilIecTBeHHoe 3Frar{c sfie ilnfl pa3Bvrrvr[ 'l'colll.t?t t.t

rrpaKTl4reI o6paSorKrl MeTaJIJIoB AaBneHI,IeM. /loc'r'onepHocrr, 14 'r'o rl r roc'l'i,

ll

l(



ronyqerurbrX aB'lopoM'reopeTrlqecKI4x kI 3Kcrrepr4N4crr'I'aJrbFrbrx pe3yJtt,']'?'t'oB ilc

Bbr3brBa0'f co M] r e]Hr4ir,.

'I'ai<zvr o5paeoM, Aar{rrufl pa6ora rronHocrbro o'rBeqaor rpe6oBaHr4rr\4 []AK ])(r,

npeAb-srJr,fleMbrM K KaI{AI4l.laroKZM AHccepraIII4rIM, a cc aBTop cDovnu A:rexccr,r

Brzrroponurl 3aoJryxruBaer rrpr4cymneHufl, yuenofi crerrerrr4 KaFTAVI\ara lcxrrr4r{scKr4x

HayK rro crreqr4aJrr,Ho c'rLr 05. 16.05 - O6pa6orra MeraJrJron l(aBneFrr4eM.

C){luqnaJr bHbIii on no Irelrr

/{orleHr rca$e4prr

<'f exsoJro lvr4 o 5p a5o.r'Kr.r AaBneHr4eM)),
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